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Text Proposal for IEEE 802.16m Interference Mitigation

Capability Negotiation
Luciano Sarperi, Yanling Lu, Kevin Power, Mythri Hunukumbure
Fujitsu
Introduction

This contribution proposes amendment text for an interference mitigation capability negotiation, as part of the Capability Exchange and Registration phase of the network entry procedure. The SDD [1] covers in Section 20 several interference mitigation methods, which can play an important role in improving the cell edge throughput [1], [2].
However, supporting some of these interference mitigation methods requires additional capabilities in the AMS such as channel measurements with respect to multiple ABS and therefore can increase the AMS complexity. As a consequence, a basic AMS may support only a subset of these interference mitigation methods. Furthermore, Femtocell or Microcell BSs will most likely also support only a reduced number of interference mitigation methods in order to keep their cost low. Therefore, there is a need for a capability negotiation between the AMS and the ABS with the goal that both the AMS and the ABS agree on a subset of mutually supported interference mitigation methods for which the AMS provides reports and can subsequently be employed.

Proposed Interference Mitigation Capability Negotiation

The proposed interference mitigation capability negotiation follows the same concept as the capability negotiations in IEEE 802.16e: The AMS first informs the ABS of its supported interference mitigation methods, subsequently the ABS reports the subset of interference mitigation methods which both the ABS and AMS support back to the AMS. 
This allows the ABS and AMS to employ one or multiple interference mitigation methods as long as they are part of the subset of mutually supported methods, as shown in Figure 1.
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Figure 1 Interference Mitigation Capability Negotiation between AMS and ABS
For informative purposes, Table 1 provides a summary of the interference mitigation methods defined in the SDD [1] in Section 20, which are included in the proposed capability negotiation. As can be seen from the column “AMS Functionality Required”, interference mitigation specific measurements and associated reports must be supported by the AMS for a specific method. Similarly, the relevant functionality must be supported by the ABS. In case of e.g. femtocells it is expected that they will not support all interference mitigation methods due to cost restrictions or technical limitations.
Table 1 Interference Mitigation Methods in SDD [1] and Required Functionality
	#
	Interference Mitigation Method
	AMS Functionality Required

	1
	FFR
	Report preferred frequency partition

	2
	PMI Restriction
	Report neighbouring cell’s restricted PMIs, CQIs and BS IDs

	3
	PMI Recommendation
	Report neighbouring cell’s recommended PMIs, CQIs and BS IDs

	4
	Collaborative MIMO
	Report neighbouring collaborating cell’s PMIs, CQIs and BS IDs

	5
	Closed-Loop Macro Diversity
	Report neighbouring collaborating cell’s PMIs, CQIs and BS IDs


The proposed text focuses on the high level requirements for the interference mitigation capability negotiation messages, while keeping the details of the exact number and type of interference mitigation methods open because the detailed interference mitigation methods have not yet been addressed in the amendment text.
Proposed Changes in the 802.16 Amendment Working Document (802.16m-09/0010)
--------------------------------------------------------Start of Text-----------------------------------------------------------       

15.2.x XXX-REQ (AMS capability request) message
The XXX-REQ [TBD] shall be transmitted by the AMS during the Capability Exchange and Registration phase of the network entry procedure. An AMS shall generate XXX-REQ messages in the form shown in Table xx.
Table xx-XXX-REQ message format

	Syntax
	Size(bit)
	Notes

	XXX-REQ_Message_Format(){
	—
	—

	
Management Message Type = yy [TBD] 
	8 
	—

	
TLV Encoded Information 
	variable
	TLV-specific

	}
	—
	—


The following parameter shall be included in the Capability Request if the AMS intends to request ABS to perform interference mitigation when it experiences high interference levels:
Interference Mitigation Capability (See 11.x.y)
If any bit is set to 1, it means the AMS supports the corresponding interference mitigation method.  
15.2.y XXX-RSP (AMS capability response) message
The XXX-RSP [TBD] shall be transmitted by the ABS during the Capability Exchange and Registration phase. An ABS shall generate XXX-RSP messages in the form shown in Table xx.
Table xx-XXX-RSP message format

	Syntax
	Size(bit)
	Notes

	XXX-RSP_Message_Format(){
	—
	—

	
Management Message Type = yy [TBD] 
	8 
	—

	
TLV Encoded Information 
	variable
	TLV-specific

	}
	—
	—


The following parameter shall be included in the Capability Response if the ABS intends to perform interference mitigation if requested:
Interference Mitigation Capability (See 11.x.y)
If any bit is set to 1, it means the ABS supports the corresponding interference mitigation method.
11.x XXX-REQ/RSP management message encodings
Table xx ― XXX-REQ/RSP management message encodings

	Type
	Parameter

	…
	…

	[TBD]
	Interference mitigation capability

	…
	…


11.x.y Interference mitigation capability
This field indicates interference mitigation capabilities of the AMS when included with the XXX-REQ and the interference mitigation capabilities of the ABS when included with the XXX-RSP.

	Type
	Length
	Value
	Scope

	[TBD]
	1
	[TBD]

[Example:

Bit #0: FFR

Bit #1: PMI Restriction
Bit #2: PMI Recommendation 

Bit #3: Collaborative MIMO
Bit #4: Closed-Loop Macro Diversity
Bit #5~7: Reserved]
	XXX-REQ

XXX-RSP


--------------------------------------------------------End of  Text-----------------------------------------------------------       
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